
REMARKS 

In general, Applicant's invention features a method for C-terminal protein tagging. 
The method begins with a nucleic acid sequence that encodes the protein to be tagged. The 
nucleic acid is translated under conditions that allow stalling of translation at the 3' end of 
the protein coding sequence, thereby forming a stalled translation complex. To generate 
the tagged protein, this complex is contacted with a puromycin-tag under conditions that 
allow the puromycin-tag to be covalently bonded to the protein's C-terminus. The use of a 
stalled translation complex is an important aspect of Applicant's method. As noted in the 
present specification, for example, at page 12, line 14 - page 13, line 17, bonding of the 
puromycin-tag to the protein following translation stalling maximizes the yield of C- 
terminally tagged protein product. 

Summary of the Office Action 

Claims 1-31 are pending. Claims 1-13 are withdrawn from consideration, and 
claims 14-31 are under examination in this case. Claim 25 is rejected, under 35 U.S.C. 
§ 1 12, second paragraphias being indefinite. Claims 14-16, 19-26, and 28-31 stand 
rejected, under 35 U.S.C. § 102(e) as being anticipated by Yanagawa et al. (U.S. Patent No. 
6,228,994 Bl), and claim 27 stands rejected, under 35 U.S.C. § 103, as being unpatentable 
over a combination of Yanagawa et al. (U.S. Patent No. 6,228,994 Bl) and Schatz et al. 
(U.S. Patent No. 5,723,584). Objections have also been raised to the drawings. Each of 
these issues is addressed below. 
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Su pport for the Amendments 

Applicant has amended the specification to update the status of all cited U.S. patent 
applications and make grammatical corrections. In addition, claims 14, 15, 18, 20, 22, 24- 
26, and 28-30 have been amended for the purpose of clarity only. Figure 3 has been 
amended to correct a typographical error; this amendment finds support in the specification 
at page 5, lines 20-23, and page 9, line 24 to page 10, line 1 . No new matter is added by any 
of these amendments, and the claims are not further limited. 



Ohiection to the Drawings 

In response to the objection to the drawings, Applicants submit herewith a set of 
formal figures in which all defects have been corrected. These figures satisfy 37 C.F.R 
§§ 1 .84 and 1.152, and this objection may be withdrawn. 

Rejection under 35 I J.S.C. § " ? , second paragraph 

Claim 25 stands rejected, under 35 U.S.C. § 1 12, second paragraph, as being 
indefinite in the recitation of the phrase "wherein said first functional group has a reactivity 
orthogonal to the reactivity of said second functional group." This rejection is respectfully 
traversed as this language is standard and definite. 

Those skilled in the art of chemistry and biochemistry routinely use such 
terminology to refer to two functional groups (as defined in the specification at page 4, 
lines 5-6) that have two different chemical reactivities. Applicant's specification makes 
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clear that this standard usage among chemists is the same usage intended here. For 

example, at page 8, lines 1 1-15, the specification states: 

Alternatively, the tag may be any functional group. Examples of useful functional 
groups include those with reactivities orthogonal to the reactivities of protein 
functional groups, for example, double bonds and ketones. 

This passage indicates that useful functional groups for attachment as tags (i.e., the 
second functional group of claim 25) include double bonds and ketones, functional groups 
that differ in chemical reactivity from the functional groups of proteins (i.e., the first 
functional group of claim 25). 

Applicant further notes that the Office, in applying a rejection of this claim for 

anticipation, also used the disputed claim term in its standard manner. In particular, at page 

4, the Office Action stated (emphasis added): 

Regarding claim 25, the first functional] group of said protein could be 
considered as any amino acid in said protein that had a different reactivity from said 
tag (second functional group such as biotin). 

Thus, the Office also understood and applied this standard definition of Applicant's 
claim term. The indefiniteness rejection of claim 25, under 35 U.S.C. § 1 12, second 
paragraph, should be withdrawn. 

Rejection under 35 U.S.C. S 102 

Claims 14-16, 19-26, and 28-31 stand rejected, under 35 U.S.C. § 102, as being 
anticipated by Yanagawa et al. (U.S. Patent No. 6,228,994 Bl). This rejection is 
respectfully traversed. 
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To support a prima facie case of unpatenability under § 102, a single prior art 
reference must describe all of the elements and limitations of the rejected claim. There 
must be no difference between the claimed invention and the reference disclosure, as 
viewed by a person of ordinary skill in the field of the invention. Scripps Clinic & 
Research Fdtn. v. Genentech, Inc., 927 F.2d 1565, 1576 (Fed. Cir. 1991). In the present 
case, the Office has not met this burden of proof because the method taught in the '994 
patent differs in a fundamental respect from the method of claim 14. Claim 14 r equires 
that translation stalk [at the 3' end of the nucleic acid sequence, forming a stalled 
translation complex comprising the protein and that the stalled translation complex is 
contacted wit h the puro mycin-tag. The '994 patent never teaches a method with these two 
steps. 

In the Office Action (Paper No. 8), the Examiner concedes that "Yanagawa et al. did 
not directly show [ ] a stalled translation complex, as recited in step (b) of the claim" 
(Office Action, page 3). On this basis alone, the '994 patent cannont anticipate the claimed 
method. 

Moreover, the Examiner, conceding that the '994 patent doesn't expressly teach a 
stalled translation complex, attempts to cure this deficiency with a fiction about the '994 
teaching. Specifically, the Examiner states, "in the absence of convincing evidence to the 
contrary, a translation complex after the translation was terminated could be considered as 
a stalled translation complex." (Office Action, pages 3-4). This argument, however, fails 
because of both scientific and legal error. 
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Scientifically, this position is unsupportable. The process of translation is well 
understood. Immediately upon termination, the translation complex falls apart, with the 
two ribosomal subunits disengaging from the mRNA and releasing the protein (see 
attachment). Thus, normally there is no translation complex after translation terminates. 
The Office's suggested scenario simply doesn't exist under usual conditions. 

The Office's position also fails to satisfy the legal burden to supply facts to support 
a conclusion of unpatentability. Where the PTO makes an unsupported assertion that a 
prior art device would function in a manner not explicitly disclosed, and the assertion is 
'mere speculation unsupported by any rational basis for believing it might be true,' the 
burden does not shift to the applicants. In re Donaldson Co. Inc., 29 USPQ2d 1845, 1852 
(Fed. Cir. 1994). Here, the Examiner has not and cannot support the conclusion of 
anticipation because it rests on a precondition about translation complexes that does not 
exist under usual conditions. 

Furthermore, the other claims included in the rejection under 35 U.S.C. § 102 are 
dependent from claim 14, and, as such, include all the limitations of claim 14. Therefore, 
the argument as stated above provides that these claims are also not anticipated by the prior 



art. 



Even further to the above argument, regarding claim 29, Applicant points out that the 
claimed method requires the use of a tag that is a phenyl diboronic acid derivative. The 
Office argues that the prior art discloses a phenyl diboronic acid derivative, relying on 
Yanagawa Fig. 2 and the illustrated fluorthiopur compound. However, this compound is not 
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a phenyl diboronic acid derivative; indeed, fluorthiopur does not possess a boron at all. 

For all of the above reasons, the § 102 rejection of claims 14-16, 19-26, and 28-31 
should be withdrawn. 



Rejection unrW 35 f J.S.C. § 103 

Claim 27 stands rejected, under 35 U.S.C. § 103, as being unpatentable over a 
combination of Yanagawa (U.S. Patent No 6,228,994 Bl) and Schatz et al. (U.S. Patent No. 
5,723,584). This rejection is also respectfully traversed. 

With respect to the primary reference Yanagawa, the Office is directed to 
Applicant's discussion presented above. As indicated, Yanagawa does not disclose or 
suggest a method of C-terminal protein tagging that makes use of a stalled translation 
complex. In fact, the '994 patent teaches away from this step, teaching that the tag is 
introduced and attached during active protein synthesis. Moreover, Yanagawa's methods 
are limited to standard transcription/translation reactions using standard nucleic acid 
templates. Yanagawa does not suggest that the disclosed approaches for protein labeling 
might be improved, and certainly does not lead one skilled in the art to use a stalled 
translation complex in the protein labeling reaction. 

The other cited reference, Schatz et al., does not provide what Yanagawa lacks. 
Schatz is limited to a disclosure of biotinylation peptides. Schatz does not discuss any 
method remotely related to Applicant's claimed method for C-termi„al protein tagging, 
does it discuss the use of stalled translation complexes in any context. 



nor 
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Accordingly, even if these references were properly combined (which Applicant 
does not concede), the combination of Yanagawa and Schatz does not provide Applicant's 
claimed method for C-terminal protein tagging because neither reference discloses or 
suggests the important step of forming a stalled translation complex and contacting such a 
complex with the puromycin-tag. The § 103 rejection of claim 27 may be withdrawn. 



Conclusion 

Applicant submits that this case is now in condition for allowance, and such action is 
respectfully requested. 



If there are any charges, or any credits, please apply them to Deposit Account 
03-2095. 
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In the Spec ification- 



RECE/VED 

TO SHOW A MENDMFMTg K^pp jU H 2 5 200? 

T t'CH CENTER i^ 29l)t , 



Replace ,he firs, paragraph on page , (,i„e S 5-6) with the Mowing amended 

paragraph: 

Replace the firs, Ml paragraph on page 2 (lines 6-7) with the Mowing amended 

paragraph: 

amended paragraph: 

*e ^JSrssr^ it a sma " m r u,e (for *** 

derivatives thereof,; thet^ a^^"^ " 

bead'or chipS tt g * ^ to a »»d support (for example , a columni 

diboronic acid derivative ^0 mv £ , T u b ' nd ' n8 Pair; *" is a 
positioned between ^T!!? further eludes a nucleotide sequence 

between about 1-200 ^ " Ud «" ide °~ is 

Replace the third fid, paragraph on page 2 (lines ,7-22) with the following 

amended paragraph: 

tagging!^ ^£:^r 3 me,h0d fM C — 
translating the sequence unde^ fond", acd sequence encoding the protein; (b) 
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amended paragraph: 



puromyci, ,„ a prefe * d ^Z7omZ m Zn2 

synthesized using standard ™liH r,hZ , V lnventlon . puromycnyags are 

Replace the firs, parnal paragraph on pag£ , ^ ^ ^ ^ 
amended partial paragraph: 

(Figure 4); sucS a —1 17 Canying ' tethered biotin de ™tive 
C-termina biotin lab Ho ZZ^T"""^ T ? 8 ™ y b » ^ t0 atech a 
further example^ puromyl ' r X ** ""^ pUrificatk >"- to a 

denvafves thereof, or BODIPY (4,4-difluoro-4W a 4a " 
d.aza-s-.ndacene, Mo,ecu.ar Probes, Eugene, OR) or delves thereof. 

Rep,ace the paragraph beginning on page 9, ,i„e 24 and ending on page 10 , , ine 5 
with the following amended paragraph: 

amino or thiol functionality in c theZ 1 Z£ T" ** mtr ° duCeS a teminal 

These reactions are again VT^ lfZT Z I *"-P urom >" : ™ intermediate. 

in Figure 7, these JZI^'j^*™? ^ 2 ' As illus » a * d 



Replace the firs, ftall paragraph „„ page , , (ljnes 3 . 8) wi(h ^ fo|lowing 

paragraph: 

hybridization to a solid phase ' PUIP ° Se of se 1"™e-specific 

Replace .he second Ml paragraph on page 1 1 (,i ne s 9-14) with the following 

amended paragraph: 

Replace the paragraph beginning on page 12, line 14 and ending on page 13, line 4 
with the following amended paragraph: 

Natl. A^cTuSA 94 12297 12302^^! T & SZ ° Stak °" 7 > Proc - 
may be utilized which is devofd nf r H } ' f f^^' * ^ trans,ation ^ 
MeLds for 0 P Z£ ng SlS^T ? * Lip ° VSek et a " ' 

60/096,818; U S.S N 09/374 962^ nc 1 ^ FOmati0n ' US - SN " 
00/09737 ?4>962 (1 ^^ 



In the Claims- 

Claims 14, 15, 18, 20, 22, 24-26, and 28-30 are amended as follows. 
14. (Amended) A method for C-terminal protein tagging, comprising 

(a) providing a nucleic acid sequence encoding [said] a protein; 

(b) translating said nucjeicacjd sequence under conditions in which translation stalls 
at the 3' end of said nucleicacid sequence, forming a stalled translation complex 
comprising said p rotein; and 

(c) contacting said stalled translation complex with a puromychyag under 
conditions in which said puromyentfag is covalently bonded to the C-terminus of said 



protein. 



15. (Amended) The method of claim 14, wherein [said] the tag of ^idpurprr^ 
tag is attached to the 5'-hydroxy group of [said] the puromycin. 

18. (Amended) The method of claim 14, wherein said [translation] trar^ating step 
(b) is carried out in the substantial absence of at least one translation release factor. 

20. (Amended) The method of claim 14, wherein [said] the tag ofM^ronmr, 
tag is a small molecule. 



22. (Amended) The method of claim 14, wherein [sa.d] tfce tag of said pur^n^ 
tag is a detectable label. 



24. tended, The method of Cairn ,4, wherein [said] the „, of said 

tag is a functional group. 



25. (Amended) The method of Cairn ,4, wherein said prote i„ has a first fi,^, 
S™P and [s , d] fc ^ of ^ . a second ^ ^ wte . sajd 

fi* fi-nctiona, group has a reality orthogonal to the reactivity of said second Actional 
group. 



26. (Amended, T*^«^14, Mlu qto* ta U* ]IIB ^ 

ISS is a tether for attachment to a solid support. 

28. (Amended) The method of claim 14, wherein [said] the. tag of^^ 
ti£ is one member of a specific binding pair. 



29. (Amended) The method of Cairn 28, wheretn said [tag] is a phe„ yl 

diboronic acid derivative. 



30. (Amended) The method of Cairn ,4, wherein [said pur„ my ci„ tag further 
comprises] a nuCeotide seauence „ positioned between [said, * tag and [said] the 

puromycin of said p nrnmy^Vt^ 
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ATTACHMENT 



cydic reactions tuning on the SSi du'rinVZtnTs £S £ T 

™^, RNA „,„ di „ g in step and one for .^rr^Lt 

of^li"^ 3 " 1 ' S 5 e ' eaSed fr0m * e Bibosome Whenever One 
of Three Different Termination Codons Is Reached'" 

enZr ThiS binding diStUrt5S the acVM * ° f the p pHdvl " nsfer^e 

enzyme causing ,t to catalyze the addition of a water mXSe instead of the 
free ammo group of an amino acid to the peptidyl-tRNA As a resuh If 

The Initiation Process Sets the Beading Frame 0. 
for Protein Synthesis 8 '' ^ tp* 

in principle an RNA sequence can be decoded in any one of three differ.™ 
denned ^^^^^35?^?^ 

mitoator tRNA molecule, recognizing the codon AUG and carrying methionin^ 

The small ribosomal subunit binds to the region of the mRtvA m ^ i 

ecule with a particular AUG Stan codon (Figure s_, 8 i An m RNA i 
-^ contains many Aug' sequences, each?, which c^estr 1" 

At the completion of the initiation process, all of the initiation factor, 
associated with the small ribosomal subunit up to this poii^^lSS 
o make way for the binding of a large ribosomd subunit ^^1^?^ 
<h.s way a complete functional ribosome is formed. The nitSo Sna 
ecule ends up bound to the P-site of the ribosome, .o^^^Z^?,; 
proton cha.n can begin directly with the binding of a ^d^XS^i^ 
molecule to the A-site of the ribosome (Figure 5-18) FurtheTsteof in T 

£57. KKET synthesis then proceed as 
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BINDING OF 
RELEASE 
FACTOR 
TO A STOP 

:odon 




i£ure5-l7 The final phase of 
protein synthesis. The binding of 
release factor to a stop codon 
terminates translation: the completed 
polypeptide is released, and the 
ribosome dissociates into its two 
separate subunits. 
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